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ABSTRACT 



A fiber optic connector module includes a beam splitter 
for directing 10 percent of a fiber optic signal to a moni- 
tor connector. The input of the beam splitter is passed 
through a variable attenuator. By monitoring at the 
monitor connector, the variable attenuator can be ad- 
justed utilizing the known split ratio of the beam splitter 
to achieve a desired dynamic range of the optical signal 
leaving the module. 

8 Claims, 2 Drawing Sheets 
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FIBER OPTIC MONITOR MODULE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 5 
This invention pertains to signal or data transmission 

through fiber optic cables. More particularly, this in- 
vention pertains to a connector module with monitoring 
capabilities for use in such a transmission system. 

2. Description of the Prior Art 10 
The telecommunications and data transmission indus- 
tries are rapidly expanding their development of fiber 
optic transmission systems. Historically, telecommuni- 
cations signals and data have been transmitted over 
wire lines such as twisted pair wire or coaxial cables. In 15 
order to accommodate higher signal rate speeds, the 
industry is turning to increased use of fiber optic cables 

as the transmission medium. 

As the use of fiber optic cables increases, the need for 
peripheral equipment has increased. For example, it is 20 
desirable to have access to a fiber optic line for the 
purpose of either rerouting the line in the event of dam- 
age to the line or to have access to the line for purposes 
of monitoring or testing the line. 

Fiber optic peripheral equipment for cable manage- 25 
merit, cable storage and connection capabilities are well 
known. The use of modular fiber optic connector mod- 
ules is known for performing so-called cross connect 
applications. In FIG. 1 of the present application, an 
optical cross connect module of the prior art is shown. 30 
With reference to that figure, the module 10 includes a 
housing 12 which contains a 2-by-4 fiber optic switch 14 
and a fiber optic beam splitter 16. A transmit fiber optic 
connector 18 and a receive fiber optic connector 20 are 
secured to the back panel 22 of the housing 12. On the 35 
front panel 24 of the housing, the fiber optic connectors 
26, 28, 30, 32 and 34 are secured to provide transmit line 
monitoring, transmit line access, receive line access, 
transmit line cross-connect and receive line cross-con- 
nection, respectively. The splitter 60 receives a signal 40 
beam from the transmit connector 18 along a fiber optic 
cable 36. The splitter 16 directs ten percent of the beam 
to the monitor connector 36 along the cable 38. The 
remaining ninety percent of the beam is directed to a 
fiber optic cable 40. 45 

By rotation of knob 42, an operator can actuate 
switch 14 to connect cable 40 to either of cables 44,46. 
Cable 44 is optically connected to connector 28. Cable 
46 is optically connected to connector 32. A cable 48 is 
connected to connector 20. Actuation of the switch 14 50 
results in cable 48 being connected to either of cables 50 
or 60 which are connected, in turn, to connectors 30,34. 
By reason of this structure, with the switch 14 shown in 
the position of FIG. 1, the normal signal path is from 
connectors 18,20 to connectors 32,34, respectively. 55 
Upon actuation of the switch 14 by turning of knob 42, 
connection from connectors 18,20 is shifted to connec- 
tors 28,30. Connector 26 in combination with beam 
splitter 16 permits monitoring of the signal along the 
transmit cable 40 without interruption of the signal. 60 

Connectors 26, 28, 30 are normally not connected to 
an external cable. Accordingly, to prevent back reflec- 
tion, the cable connectors 26, 28 and 30 have, in the 
prior art, been so-called angled connectors to prevent 
back reflection. 65 

Modules such as module 10 may be utilized for cross- 
connecting or interconnecting a variety of fiber optic 
equipment Equipment which receives a fiber optic 
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signal typically has a signal power window or range for 
signals to be received by the equipment For example, a 
piece of equipment might require that an incoming fiber 
optic signal be received at —25 db J? 5 dbm. The use of 
splitters 16 in the module 10 of FIG. 1, can result in a 
power variation. Accordingly, the power of the signal 
through the module 10 may be sufficiently modified 
that it is no longer within the desired power window for 
downstream equipment. 

It is an object of the present invention to provide a 
fiber optic connector module which permits monitoring 
of a signal while insuring that the signal leaving the 
module will be within a desired power range for down- 
stream equipment. 

SUMMARY OF THE INVENTION 

A fiber optic connector module is disclosed having a 
housing defining an interior. A plurality of connectors 
are carried on the housing each having free ends ex- 
posed to an exterior of the housing for connection to 
external fiber optic- cables. The plurality of fiber optic 
connectors includes a first and second transmit connec- 
tor, a first and second receive connector and a receive 
monitor connector. A transmit fiber optic cable is con- 
tained within the interior and connects the first and 
second transmit connectors. A receive fiber optic cable 
is contained within the interior and connects the first 
and second receive connectors. A receive monitor cable 
is carried within the interior and is connected to the 
receive monitor connector. A beam splitter is carried 
within the housing and splits a beam from the first re- 
ceive connector into a first and second distribution 
beam with the first , distribution beam directed to the 
second receive connector and with the second distribu- 
tion beam directed to the receive monitor connector. 
An attenuator is connected within the housing for atten- 
uating a signal from the first receive connector to the 
beam splitter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic representation of a prior art 
optical DSX circuitry for an optical DSX module; and 

FIG. 2 is a schematic representation of a fiber optic 
monitor module according to the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to the several drawing figures in 
which identical elements have been numbered identi- 
cally throughout, a description of the preferred embodi- 
ment of the invention will now be provided. FIG. 1 
shows a prior art fiber optic module which is discussed 
more thoroughly in that section of this application enti- 
tled "Description of the Prior Art" 

With reference directed to FIGS. 2-3, a connector 
module 100 is shown having a sheet metal housing 102 
which includes a front wall 104 and a rear wall 106. The 
front wall carries a first receive fiber optic connector 
108, a first transmit fiber optic connector 110, a receive 
monitor connector 112 and a transmit monitor connec- 
tor 114. The rear wall 106 carries a second receive fiber 
optic connector 116 and a second transmit fiber optic 
connector 118. It will be appreciated that fiber optic 
connectors such as connectors 108, 110, 112, 114, 116 
and 118 are well known in the art and form no part of 
this invention per se. Connectors 108, 110, 112 and 114 
are secured with their axes at an angle relative to the 
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face 104. For reasons that wfll become apparent, con- 
nectors 112,114 are preferably so called angled connec- 
tors to prevent back reflection.. Namely, the terminal 
face of the connector is non-orthogonal to the axis of 
the fiber contained within the connector ferrule 124. By 
reason of this angle, light transmitted through the fiber 
does not reflect back into the fiber when a second cable 
is not connected to the connector. The preferential use 
of an angled connector for connectors 112,114 is attrib- 
utable to the fact that in normal operation, it is antici- 
pated that fibers will hot be connected to the free ends 
of connectors 112,114. In anticipated operation, exter- 
nal cables will be connected to connectors 108, 110, 116 
and 118. Accordingly, these connectors need not be 
angled connectors. 

Each of connectors 108, 110, 112, 114, 116 and 118 
have free ends 108a, 110a, 112a, 114a, 116a and 118a 
exposed external to an interior 103 of housing 102 to 
permit connection to external cables (not shown). 

A receive fiber optic cable 130 is provided contained 20 
within interior 103 and optically coupled to first receive 
connector 108. The receive cable 130 is also connected 
to second receive connector 116. A transmit fiber optic 
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an operator's election, fiber optic cables may be con- 
nected to either of connectors 112,114 to monitor the 
signal passing through lines 130,132, respectively. 

In intended operation, connector 116 is connected via 
a fiber optic cable (not shown) to a piece of fiber optic 
equipment Such equipment typically has a limited dy- 
namic range for receiving signals. For example, such a 
dynamic range may be —25 db £ 5 dbm. By monitoring 
through connector 112, an operator can determine if the 
signal beam discharged through connector 116 is within 
the prescribed dynamic range. For example, due to the 
90/10 split of first splitter 140, if the dynamic measure- 
ment at connector 112 is measured at —35 dbm then an 
operator knows that the output of connector 116 is —25 
dbm. If the measured power at connector 112 is other 
than —35 dbm, the operator can manually engage knob 
146 and vary the attenuation of attenuator 144 until the 
measured dynamic output of connector 112 attains the 
desired —35 dbm. 

The use of a 90/10 splitter 140 is desirable as com- 
pared to other types of splitters (for example, 80/20 
splitters) since an operator can readily determine the : 
amount of attenuation necessary. Specifically, a ninety 
percent splitter results in a 10 db loss. A fifty percent 



cable 132 is optically connected to the first transmit 

fiberoptic connector 110. Cable 132 is also connected to 25 splitter results in a 3 db loss. Using a 90/10 splitter, an 

the second transmit fiber optic connector 118. operator readily knows that the db output of connector 

A transmit monitor fiber optic cable 134 is optically 116 is + 10 at measured at connector 112. 

connected to the transmit monitor connector 114. Simi- From the foregoing detailed description of the pres- 

larly, a receive monitor fiber optic cable 136 is optically ent invention, it has been shown how the objects of the 

connected to the receive monitor fiber optic connector 30 invention have been attained in a preferred manner. 



112. 

A first beam splitter 140 is provided on cable 130 to 
split a receive signal beam from receive connector 108 
into first and second receive distribution beams. The 
first receive distribution beam is transmitted along cable 35 
130 to connector 116. The second receive distribution 
beam is transmitted along cable 136 to connector 112. 
For reasons that will be described, first beam splitter 
140 preferably splits the receive signal with ninety per- 
cent of the signal transmitted to connector 116 and the 40 
remaining ten percent of the signal transmitted to con- 
nector 112. Similarly, a second beam splitter 142 is 
provided on cable 132. The splitter 142 is selected to 
send 90 percent of the signal from connector 118 
through cable 132 to connector 110. The remaining 10 45 
percent of the signal is distributed through cable 134 to 
connector 114. 

A variable attenuator 144 is provided on cable 130; 
The variable attenuator is selectively actuated by an 
operator by means of rotation of a handle or knob 146 50 
extending beyond face 104. The knob 146 is connected 
via a shaft 148 to the attenuator 144. Upon turning of 
the knob 146 attenuation of a signal along cable 130 may 
be varied. It will be appreciated that beam splitters and 
variable attenuators such as those schematically shown 55 
in FIG. 2 are commercially available and well known. 

With the structure thus described, a signal is received 
into module 100 through connector 108. The signal is 
attenuated through variable attenuator 144 and passed 
to first splitter 140. Ninety percent of the signal is emit- 60 
ted from module 100 through connector 116. Ten per- 
cent of the signal is directed to monitor connector 112. 
Similarly, a signal is inputted at connector 118 and . 
passed through splitter 142 with 90 percent of the signal 
sent to connector 110 and the remaining 10 percent 65 
directed to connector 114. In intended use, connectors 
110, 108, 116 and 118 are connected to fiber optic cables 
connecting various pieces of fiber optic equipment. At 



However, modifications and equivalence of the dis- 
closed concepts such as those which readily occur to 
one skilled in the art are intended to be included within 
the scope of the present invention. 
We claim: 

1. A fiber optic connector module comprising: 

a housing defining an interior; 

at least a first and a second transmission fiber optic 
connector, each having a free end for releasable 
connection to a first and second, respectively, ex- 
ternal fiber optic cable, said first and second trans- 
mission fiber optic connectors carried on said hous- . 
ing with said free ends exposed to an exterior of 
said housing; 

a transmission fiber optic cable carried within said 
interior and optically connected to said first and 
second transmission fiber optic connectors; 

at least a first and second reception fiber optic con- 
nector, each having a free end for releasable con- 
nection to a third and a fourth, respectively, exter- 
nal fiber optic cable, said first and second reception 
fiber optic connectors carried on said housing with 
said tree ends exposed to an exterior of said hous- 
ing; 

a reception fiber optic cable carried within said inte- 
rior and optically connected to said first and sec- 
ond reception fiber optic connectors; 

at least a monitoring reception fiber optic connector 
having a free end for releasable connection to a 
fifth external fiber optic cable, said monitoring 
reception connector carried on said housing with 
said free end exposed to an exterior of said housing; 

at least a monitoring reception fiber optic cable con- 
tained within said housing and optically connected 

. to said monitoring reception fiber optic connector; 

at least a first beam splitter operably connected to 
said reception fiber optic cable to split a signal from 
said first reception fiber optic connector into first 
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and second distribution beams with said first distri- 
bution beam distributed along said reception fiber 
optic cable to said second reception fiber optic 
connecter and with said second distribution beam 
directed along said monitoring reception fiber 
optic cable to said monitoring reception fiber optic 
connector; and 
attenuation means for attenuating an optical signal 
directed along said reception fiber optic cable from 
said first reception fiber optic connector to said 
first beam splitter. 

2. A fiber optic connector module according to claim 

1 wherein said first and second distribution beams are 
split from said signal beam as a predetermined percent- 
age of said signal beam, 

3. A fiber optic connector module according to claim 

2 wherein said first distribution beam is 90 percent of 
said signal beam and said second distribution beam is 10 
percent of said signal beam. 

4. A fiber optic connector module according to 20 
claims 1, 2 or 3 wherein said attenuation means includes 
means for variably selecting an attenuation of a signal 
passing through said attenuation means with an amount 
of said variation selectable by an operator. 

5. A fiber optic connector module according to claim 25 
1 wherein said monitoring reception fiber optic connec- 
tor includes means for preventing reflection of a beam 
into said monitoring reception fiber optic cable when 
said monitoring reception fiber optic connector is dis- 
connected from said fifth external fiber optic cable. 

6. A fiber optic connector module according to claim 
5 wherein said, free end of said reception fiber optic 
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connector includes an optical fiber terminating at a 
terminal face which is non-orthogonal to an axis of said 
optical fiber. 

7. A fiber optic connector module according to claim 
1 further comprising a monitoring transmission fiber 
optic connector having a free end for releasable connec- 
tion to a sixth external fiber optic cable, said monitoring 
transmission fiber optic connector carried on said hous- 
ing with said free end exposed to an exterior of said 
housing; 

a monitoring transmission fiber optic cable contained 
within said interior and optically connected to said 
monitoring transmission fiber optic connector; 

a second beam splitter operably connected to said 
transmission fiber optic cable to split a transmission 
signal beam from said first transmission fiber optic 
connector into a first and second transmission dis- 
tribution beam with said first transmission distribu- 
tion beam directed along said transmission fiber 
optic cable to said second transmission fiber optic 
connector and with said second transmission distri- 
bution beam directed along said monitoring trans- 
mission fiber optic cable. 

8. A fiber optic connector module according to claim 
7 wherein said monitoring transmission fiber optic con- 
nector includes means for preventing reflection of a 
signal into said monitoring transmission fiber optic 
cable when said monitoring transmission fiber optic 
connector is disconnected from said sixth external fiber 
optic cable. 
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